The majority of advanced structural and functional materials (ceramics, quasicrystals, metallic glasses, intermetallics, semiconductors, etc.) are brittle at standard mechanical tests. But indentation technique has made it possible to determine the plasticity characteristic δ Η of these materials and to compare these characteristics for different materials.
INTRODUCTION
In paper III the authors introduced a characteristic of plasticity δ Η which can be determined in specific conditions of local loading with the indenter. The index Η is used to show that the parameter δ is determined by indentation.
In accordance with these considerations, δ Η -^ -1-i.
(1) e t ε, where 8p, ε £ and ε, are the values of the plastic, elastic and total deformation in the direction of loading, averaged over the area of contact of the indenter with specimen.
Plasticity characteristic δ Η is the dimensionless parameter -the fraction of plastic deformation in the total elastoplastic deformation under the indenter.
The physical meaning of the parameter δ Η is determined by the fact that a part of plastic deformation in the total deformation of the material characterizes the ability of this material to change its shape during deformation, i.e. plasticity in a wide interpretation of this term.
The value δ Η varies from 0 for the absolutely elastic penetration of the indenter to unity for completely plastic deformation. In the practice these limiting cases are not observed and 0 < δ Η < 1. The presence of critical value of plasticity was found as δ Η « 0.9 which achievement is required for the appearance of plasticity at standard mechanical tests of materials at tension or bending.
In this paper temperature dependence of the plasticity characteristic was investigated and discussed for a number of low-ductile advanced materials with high specific strength (ceramics, intermetallics, metallic glasses, quasicrystals and semiconductors).
The theoretical background for determination of the plasticity characteristic by the indentation technique, accounting the incompressibility of deformation core under the indenter for the calculation of the plastic share of deformation only, has been developed in 121.
In the developed technique 12/ degree of the plastic deformation ε Ρ is determined by the equation:
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where ν is Poisson's ratio, Ε is the Young's modulus, indexes 1 and 2 are related to sample and indenter, respectively. Here k is a constant calculated for indenters of various shape. In the case of pyramidal indenter k = 0.565.
The degree of the elastic deformation is:
After that δ π is calculated by Eq. 1.
Previously elaborated technique /I / allows determination of the parameter δ Η upon indentation by Vickers indenter using the equation:
It was found that taking into account a core compressibility effect on plasticity δ Η is necessary only in the case of superhard materials for which δ Η < 0.3-0.4, for example diamond and BN (Table 1) .
Generally, the method developed in 121, that enables one to take into account compressibility of superhard materials which have a large share of the elastic deformation at indentation, should be preferred.
PLASTICITY CHARACTERISTIC AT ROOM TEMPERATURE
Typical values of plasticity characteristic δ Η for different materials are given in Table 1 .
It is seen from In the wide temperature range at OK < Τ < T* yield stress is described by the following expression /4/:
In conformity with Tabor we can assume:
where C = const. Here U is the activation energy of dislocation motion, V is the activation volume, Μ is a material constant, έ is the strain rate, Τ is temperature, 
In this case
E, " 3kT
i.e. δ Η falls exponentially with decreasing temperature lower than T*, and this exponential curve turns smoothly into a straight line (Eq. 8).
If the temperature Τ > T r (hot deformation range) materials have high plasticity and parameter δμ increases and approaches 1. This characteristic of the temperature dependence δ Η is shown for polycrystalline molybdenum in Fig. 1 .
Temperature dependence of plasticity characteristic for investigated ceramic materials is given in Fig. 2 It is necessary to emphasise that for SiC and B4C in the temperature range of the investigations, δΗ value remains below the critical value of 0.9, confirming the absence of macroscopic plasticity for these materials.
Titanium carbide TiC has low plasticity at room
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temperature (δ Η = 0.46), but when temperature grows, the δ Η increases significantly and reaches the critical value of 0.9 at 900 °C.
As mentioned above, δ Η for WC is much higher than 
STRUCTURAL SENSITIVITY OF PLASTICITY CHARACTERISTIC δ"
This problem was investigated in 11/. For description of the dependence of yield stress σ 5 on the grain size, we will use the Hall-Petch equation
where σ 0 is the mean yield stress of a single crystal and K y is a Hall-Petch coefficient.
Using Eqs. 5, 7 and II we obtain:
14.3cil-v,-2v 1 2 ) where δ Ηο = 1 σ 0 is the plasticity characteristic of a single crystal.
The hardening due to increase of dislocation density ρ in metals as well as in covalent crystals is satisfactorily described by the relation 
CONCLUSIONS
Taking into account the results which were obtained in the present work and in previous investigations of authors it is possible to note the following: 
